G protein-coupled endothelial receptor for atypical cannabinoid ligands modulates a Ca2+-dependent K+ current.
The cannabinoid analog "abnormal cannabidiol" (abn-cbd) causes endothelium-dependent vasodilation in rat isolated mesenteric arteries through a G protein-coupled receptor distinct from CB1 or CB2. We examined the actions of abn-cbd on the electrophysiology of human umbilical vein endothelial cells (HUVEC), using the whole cell version of the patch clamp technique. Voltage steps produced noninactivating outward currents, which were abolished by iberiotoxin or by chelation of intracellular calcium. The presence of a BKCa channel in HUVEC was documented by reverse transcriptase-PCR. Abn-cbd concentration dependently potentiated the outward current produced by a single voltage step. This potentiation was abolished by the cannabidiol analog O-1918 or by pertussis toxin but was unaffected by CB1 or CB2 antagonists. HU-210, a CB1/CB2 receptor agonist, had no effect on the outward current. Clamping [Ca2+]i did not prevent abn-cbd-induced increases in outward current. cGMP potentiated the outward current, and abn-cbd increased the cellular levels of cGMP. The increase in outward current produced by abn-cbd was blocked by KT-5823, an inhibitor of protein kinase G, or 1H-[1,2,4]oxadiazolo[4,3-a]quinoxaline-1-one (ODQ), an inhibitor of soluble guanylate cyclase. We conclude that a Ca2+-activated K+ current in HUVEC is potentiated by activation of a Gi/Go-coupled receptor distinct from CB1 or CB2, which signals through cGMP and protein kinase G to increase channel availability or the sensitivity of the channel to voltage and/or Ca2+. Because iberiotoxin also inhibited abn-cbd-induced relaxation of intact, but not of endothelium-denuded, rat mesenteric artery segments, modulation of endothelial BKCa channels may underlie the mesenteric vasodilator action of abn-cbd.